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Introduction: Pyogenic flexor tenosynovitis is an unusual complication of dyshidrotic eczema. The 
diagnosis has traditionally been made by Kanavel’s signs. Point-of-care ultrasound can be a useful 
adjunct in the diagnosis of this surgical emergency. 
Case Report: We report the case of a 23-year-old male who presented with right middle finger pain 
and swelling and an overlying eczematous rash. The use of point-of-care ultrasound was performed 
to aid in the diagnosis of pyogenic flexor tenosynovitis. An incision and drainage was performed with 
deep wound cultures positive for Staphylococcus aureus. 
Discussion: The presentation of pyogenic flexor tenosynovitis with underlying concomitant 
dermatological disease can complicate this challenging diagnosis. Point-of-care ultrasound can 
be an effective adjunct in revealing pyogenic flexor tenosynovitis rather than relying solely on the 
classical Kanavel’s signs, leading to earlier treatment. 
Conclusion: Our case demonstrates that point-of-care ultrasound can be a rapid and effective tool 
for the diagnosis of pyogenic flexor tenosynovitis in the setting of superimposed dermatological 
diseases. [Clin Pract Cases Emerg Med. 2020;4(2):X–X.]
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INTRODUCTION 
Pyogenic flexor tenosynovitis (PFT) is an acute infection 
of the synovial flexor tendon sheath often presenting first to the 
emergency department (ED). This aggressive, closed-space 
infection is classically diagnosed in patients presenting with 
the four Kanavel’s signs: uniform swelling; tenderness at the 
flexor tendon sheath; the digit held in flexion; and pain on 
passive extension.1 The natural history of PFT usually presents 
two to five days after a penetrating injury and rarely by 
hematogenous spread.2 Bacterial introduction into the skin is a 
common occurrence in those with predisposing dermatologic 
diseases as a result of self-induced skin breakdown or skin 
microbiome alterations owing to an imbalance of staphylococci 
over streptococcus.3 However, the large majority of cases result 
in cellulitis and not in PFT. The diagnosis of PFT is 
Mount Sinai Medical Center, Department of Emergency Medicine, Miami Beach, Florida
challenging but one that must be made at the patient’s first 
encounter as it is a surgical emergency. In conjunction with the 
clinical exam findings, point-of-care ultrasound POCUS) can 
assist with the diagnosis of PFT and, therefore, avoid loss of 
hand function or amputation in severe cases.4 
CASE REPORT
A 23-year-old right-handed male presented to the ED with 
right middle finger pain and swelling throughout the day. The 
swelling rapidly progressed over four hours predominately at 
the palmar aspect of the middle finger. The patient reported 
working as a chef and wore gloves on a daily basis. He denied 
trauma, fever, chills, sore throat, joint pain, penile discharge, or 
genital sores. He had a history of eczema mainly affecting the 
bilateral palmar hands and had allergies to dust, pollen, and cat 
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What do we already know about this clinical 
entity? 
Pyogenic flexor tenosynovitis (PFT) 
has traditionally been diagnosed using 
Kanavel’s signs and requires emergent 
surgical intervention.
What makes this presentation of disease 
reportable? 
PFT is a vital but rare diagnosis in 
the setting of concomitant overlying 
dermatological diseases.
What is the major learning point? 
Point-of-care ultrasound (POCUS) can be 
used as an adjunct to diagnose PFT in the 
setting of an uncertain clinical picture.
How might this improve emergency 
medicine practice? 
Emergency physicians can use clinical 
findings with the aid of POCUS to solidify 
the diagnosis of PFT.
dander. The patient reported using Cetaphil cream and took 
loratadine and diphenhydramine often. He denied any allergies 
to medication and had no surgeries in the past. The patient had 
been sexually active with one female partner for the prior six 
years and denied any history of sexually transmitted infections. 
He smoked half a pack of cigarettes per day for three years but 
quit one month prior. He also drank alcohol twice per month 
and smoked marijuana once per month. 
His vitals in the ED were oral temperature 98.4 degrees 
Fahrenheit, heart rate of 77 beats per minute, blood pressure 
128/76 millimeters of mercury, respiratory rate of 17 breaths per 
minute, and oxygen saturation of 99% on room air. He was well 
appearing and in no acute distress. His right middle finger was 
held in slight flexion with fusiform swelling and tenderness at 
the flexor surface (Image 1). He had pain with passive extension 
of his finger but sensation was intact. He also had a scaly 
erythematous skin eruption with desquamation and excoriations 
of his bilateral palms with several one-millimeter pustules. 
Laboratory testing revealed a leukocytosis of 12.69 x 103 cells 
per liter (L) (reference range: 4.8-10.8 x 103 cells/L) with left 
shift and plain film radiographs of the right hand and fingers 
were unremarkable. An ED POCUS of the right middle finger 
was performed showing anechoic fluid within the flexor tendon 
sheath (Images 2 and 3).
Based on clinical exam and ultrasound findings, the patient 
was diagnosed with flexor tenosynovitis of the right middle 
finger and started on vancomycin and ceftriaxone intravenously. 
The patient was admitted to the hospital with hand surgery 
consultation. He subsequently underwent an incision and 
drainage. Deep wound cultures were positive for 
Staphylococcus aureus with blood cultures producing no 
growth. Subsequent gonorrhea, syphilis, and human 
Image 1. Palmar aspect of the patient’s right hand. There is 
erythema and swelling (black arrow) of the right middle finger 
held in slight flexion. An associated scaly eczematous skin 
eruption is shown. 
Image 2. Transverse ultrasound view of the right middle finger. 
The image displays anechoic fluid (white arrows) surrounding the 
flexor tendon within the tendon sheath. 
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immunodeficiency virus-1/2 testing was negative. Dermatology 
was consulted and the patient was diagnosed with atopic 
dermatitis with dyshidrotic eczema. Dermatology recommended 
that the patient be treated with triamcinolone 0.1% ointment 
once a day, clobetasol 0.05% ointment once a day, and 
hydroxyzine 25 milligrams at bedtime as needed. The patient 
improved and was discharged home on hospital day three status 
post incision and drainage with amoxicillin-clavulanic acid for 
five days and outpatient follow-up with hand surgery. 
DISCUSSION 
Flexor tenosynovitis is a time-sensitive diagnosis that can 
result in severe morbidity due to complications such as 
adhesions, deep space infection, tendon rupture, or 
amputation.2,4,5 Although traditionally diagnosed by the classic 
Kanavel’s signs, there is no published study validating these 
signs. Dailiana et al showed that only 54% of patients had all 
four signs in a retrospective review.6 Two studies have evaluated 
the individual signs among patients with PFT. Pang et al 
showed that fusiform swelling was the most common sign in 
patients diagnosed with PFT and that pain along the flexor 
tendon sheath was a late sign.7 In addition, Neviaer and Gunther 
proposed that the earliest Kanavel’s sign was pain on extension 
and also proposed that the inability to flex the finger entirely to 
the palm was an additional sign of PFT.8
To further complicate a challenging clinical diagnosis, 
most cases of PFT are caused by direct inoculation from 
trauma to the finger and may appear minor or even innocuous 
from a scrape or a scratch.9 This was likely the case in our 
patient with dyshidrotic eczema. Secondary bacterial infection 
of dyshidrotic eczema resulting in cellulitis is not 
uncommon.10 Thus, POCUS in the ED can be a useful adjunct 
to elucidate the diagnosis of PFT vs cellulitis. 
The normal flexor tendon sheath does not have an 
appreciable amount of fluid when visualized on ultrasound as 
the parietal and visceral layers of the sheath form a sealed 
synovium.11,12 Hypoechoic or anechoic fluid within the flexor 
tendon sheath has been shown to correlate with purulent 
discharge upon surgical intervention.13,14 A study published 
by Jardin et al showed ultrasound findings of peritendinous 
effusion, and thickened synovial sheath had a sensitivity of 
94%, specificity of 74%, and negative predictive value of 
96.7%.15 Therefore, the presence of fluid within the flexor 
tendon sheath can aid in the diagnosis of PFT. 
CONCLUSION
Pyogenic flexor tenosynovitis may not present with all 
the typical Kanavel’s signs. To make the detection of the 
disease even more challenging, overlying dermatologic 
diseases may mask this diagnosis. Performing a POCUS in 
the ED is an effective and timely adjunct to support the 
diagnosis of PFT, leading to earlier treatment with antibiotics 
and/or surgical intervention. 
The documented Institutional Review Board policy has been 
obtained and filed for publication of this case report.
Address for Correspondence: Waroot S. Nimjareansuk, DO, Mt Sinai 
Medical Center, Department of Emergency Medicine, 4300 Alton Rd, 
Miami Beach FL 33140. Email: Waroot.nimjareansuk@msmc.com.
Conflicts of Interest: By the CPC-EM article submission 
agreement, all authors are required to disclose all affiliations, 
funding sources and financial or management relationships that 
could be perceived as potential sources of bias. The authors 
disclosed none.
Copyright: © 2020 Nimjareansuk et al. This is an open access 
article distributed in accordance with the terms of the Creative 
Commons Attribution (CC BY 4.0) License. See: http://
creativecommons.org/licenses/by/4.0/
Image 3. Longitudinal ultrasound view of the right middle finger. 
The image displays the striated flexor tendon with anechoic fluid 
(white arrows) above and below the tendon.
REFERENCES 
1. Kanavel A. (1912). Infection of the Hand. 1st ed. Philadelphia and 
New York: Lea and Febiger.
2. Draeger RW and Bynum DK. Flexor tendon sheath infections of the 
hand. J Am Acad Orthop Surg. 2012;20(6):373-82. 
Clinical Practice and Cases in Emergency Medicine 4 Articles in Press
PFT as a Rare Complication of Dyshidrotic Eczema Nimjareansuk et al.
3. SanMiguel A and Grice EA. Interactions between host factors and 
the skin microbiome. Cell Mol Life Sci. 2015;72(8):1499-515. 
4. Giladi AM, Malay S, Chung KC. Management of acute pyogenic 
flexor tenosynovitis: literature review and current trends. J Hand 
Surg Eur Vol. 2015;40(7):720-8. 
5. Padrez K, Bress J, Johnson B, et al. Case report: bedside 
ultrasound identification of infectious flexor tenosynovitis in the 
emergency department. West J Emerg Med. 2015;16(2):260-2. 
6. Dailiana ZH, Rigopoulos N, Varitimidis S, et al. Purulent flexor 
tenosynovitis: factors influencing the functional outcome. J Hand 
Surg Eur Vol. 2008;33(3):280-5.
7. Pang HN, Teoh LC, Yam AK, et al. Factors affecting the prognosis of 
pyogenic flexor tenosynovitis. J Bone Joint Surg Am. 2007;89(8):1742-8.
8. Neviaser RJ and Gunther SF. Tenosynovial infections in the hand: 
diagnosis and management. Instr Course Lect. 1980;29:108-28.
9. Kennedy CD, Huang JI, Hanel DP. In brief: Kanavel’s signs and 
pyogenic flexor tenosynovitis. Clin Orthop Relat Res. 
2016;474(1):280-4. 
10. Wollina U. Pompholyx: A review of clinical features, differential 
diagnosis, and management. Am J Clin Dermatol. 2010;11(5):305-14. 
11. Bianchi S, Martinoli C, de Gautard R, et al. Ultrasound of the digital 
flexor system: normal and pathological findings. J Ultrasound. 
2007;10(2):85-92.
12. Boles SD and Schmidt CC. Pyogenic flexor tenosynovitis. Hand 
Clin. 1998;14(4):567-78.
13. Jeffrey RB Jr, Lain FC, Schecter WP, et al. Acute suppurative 
tenosynovitis of the hand: diagnosis with US. Radiology. 
1987;162(3):741-2.   
14. Schecter WP, Markison RE, Jeffrey RB, et al. Use of sonography in 
the early detection of suppurative flexor tenosynovitis. J Hand Surg 
Am. 1989;14(2 Pt 1);307-10.
15. Jardin E, Delord M, Aubry S, et al. Usefulness of ultrasound for the 
diagnosis of pyogenic flexor tenosynovitis: a prospective single-
center study of 57 cases. Hand Surg Rehabil. 2018;37(2):95-8.
